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Knowledge is the key to managing the
accelerating pace of change in South
Dakota agriculture, says Fred Cholick, here
in the atrium of the Northern Plains
Biostress Laboratory at SDSU. In searching
for that knowledge, we are all pioneers.

Director's Comments

We are still pioneers

•

by Dr. Fred Cholick

ur parents and their parents
pioneered on the Dakota
plains, changing their eastern and
European ways of farming to fit the
nearly treeless, vast expanses of grass
they faced. To pioneer was to change,
to merge the workable old with the
untried new and to adapt to the biological and environmental stresses of
the northern Great Plains.
Helping these early pioneers adapt
was the Agricultural Experiment Station (AES), founded in Brookings
even before South Dakota became a
state. The goal of our educational pioneers was to assist your forebears in
improving quality of life and enhancing profitability of this new agriculture on the northern Great Plains.
As families grew and South Dakota
agriculture matured, the AES continued to provide "new" plant varieties,
"new'' farming methods, and
enhanced ability to understand and
deal with a stress-filled environment.
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And, although it is unusual to regard
ourselves as such today, we-producers and researchers both-are the pioneers of the 1990s.
The Northern Plains Biostress Laboratory-and its focus on overcoming
the stressors of crops, livestock, and
humans-is our new approach for
pushing back the frontiers of knowledge as we enter the next century.
In a sense, the choice to be pioneers
has not been ours to make. Agriculture
is changing at a more rapid rate than
ever before. We once measured change
by the seasons. Now we hear about
change in "cyberspace" occurring in a
nanosecond, a billionth of a second.
We know the grain market can plunge
in minutes. We have learned, painfully,
that a 30-second announcement on the
news can destroy consumer confidence
in food safety.
The pace of change in agriculture
is accelerating. The changes seem to
be beyond our control. Are they?

This issue of Farm & Home
Research highlights a few examples of
our pioneers in the 1990s. These pioneers are the researchers and the farmers and ranchers who are succeeding
in bringing direction and control to
changes in South Dakota agriculture,
even while recognizing that we are
part of the global community.
Knowledge is the best way to begin
facing these changes. We share our
knowledge with you:
We show how we're bringing
advanced economic analysis to bear on
crop rotations: how perhaps working a
legume into a traditional com-soybean
rotation will pay for itself, or how a
tillage system affects profits from these
rotations. These are not necessarily
new ideas, but they combine different
methods into a system for today's technological agriculture.
We report that beef from South
Dakota producers is not tainted with
E coli 0157:H?. We are providing
healthy meat to the nation's consumers. The bacteria come from other
sources.
We describe new, value-added
food products: reduced-fat cheeses
with improved taste; nutritious meat
snacks for people on-the-go that also
provide new outlets for lower value
meats.
We write of the "health" of smalltown banks in the 1990s. And we suggest that farmers and ranchers should
become more knowledgeable in marketing their products.
The pioneering spirit is alive and
well in South Dakota, on the farm,
ranch, and at your Experiment Station. We are survivors. We continue
to learn together. We are viable players on the highly competitive world
stage. Our parents and their parents
would understand and approve. Better yet, our children will remember
and thank us for being the pioneers
we all truly are. 0

Mike Wolff, Farmers Cooperative
employee, weighs soybeans at the
elevator in Brookings. NIRS calibrations
recently completed at SDSU allow more
sophisticated soybean measurements to
be taken using a much smaller sample.
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NIRS allows fast, accurate,
non-destructive
grain analysis
by Jennifer Widman

armers and elevator operators
will one day be able to get a
quick reading on the oil or protein
content of a load of grain without sacrificing any of the product.
With the help of an instrument
called a Near-Infrared Reflectance
Spectrometer (NIRS), SDSU scientists
are working on methods of analyzing
soybeans, oats, corn, and other products without having to destroy them
through traditional chemical analysis.
Dr. Padu Krishnan, associate professor in the Department of Nutrition
and Food Science, and Dr. Kevin
Kephart, associate professor in the
Department of Plant Science, have

F

been working together to calibrate
the NIRS to precisely measure the
chemical and nutritional makeup of
grain samples.
The NIRS measures light in the
infrared region, or from 1,100-2,500
nanometers. The human eye perceives
light from 400 to 700 nanometers.
When the NIRS scans material, an
attached computer produces a spectrum diagram which, interpreted
properly, gives a "fingerprint" of the
sample's contents, Krishnan said.
Over the past 3 years, Kephart has
calibrated the instrument to give
accurate readings on the content of
South Dakota soybeans. The support
2
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of the South Dakota Soybean
Research and Promotion Council has
been instrumental in this work.
Kephart is now working on a calibration for whole, non-ground com.
This project is funded by the South
Dakota Com Utilization Council.
"This research will benefit South,
Dakota producers and improve the
way they market their commodities,"
said Mark Stenberg, Flandreau producer and South Dakota Com Utilization Council research chairman. "The
ultimate use is to identify the oil and
starch levels for feed, ethanol, and
other uses."
The goal of the com research is to
determine the potential ethanol yield
based on total fermentable carbohydrate content, Krishnan said. "Perhaps ~
we can screen a large number of sam- ~
pies very quickly and efficiently to
optimize yield," he said.
Krishnan is excited about the possibilities of such calibrations. "The
beauty of whole seed analysis is that,
since NIRS is not a destructive analytical test, you tan plant the seeds you
just analyzed and expect to grow a
new generation of crop," he said.
he calibration process involves
both NIRS and traditional reference procedures, also known as
wet chemistry, in which samples are
analyzed through grinding, freezedrying, heating, and other destructive
processes.
To calibrate the NIRS for a specific
grain, Kephart gathers NIRS spectra
on several hundred samples, then
identifies a representative set of 80 to
100 samples. Kephart performs reference procedures on those samples to
determine the amount of selected
substances they contain.
Given that information, Kephart
can calculate and evaluate equations
to determine the contents for the

T

samples not used in the calibration.
When the calibration process is finished, the NIRS can accurately analyze similar grains without putting
them through the reference procedures.
"NIRS doesn't totally eliminate the
need for wet chemistry," Kephart
said. "In fact, it heightens the need
for very accurate and precise wet
chemistry in the calibration process."
Once calibrations are developed
for non-ground grains, Kephart said,
farmers could analyze their products
and market them more specifically.
For instance, they could determine
whether a load of corn is most suited
for ethanol production, human use, or
animal feed.

•

'7his.research will benefit
South Dakota producers and
improve the way they market
their commodities. The
u/timate use is to identify the
oil and starch levels for feed,
ethanol, and other uses."
-Mark Stenberg
Farmer, Flandreau, S.D.
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IRS data will also be
beneficial to consumers, Krishnan said. The
more information people
have about the nutritional
makeup of a product, the
better equipped they are to
decide whether to purchase
and use it. "We're moving
toward consumer impact
and day-to-day applications," he said.
With a $15,000 grant
from Quaker Oats, Krishnan
has used the NIRS on
ground oat groats to study
beta glucan levels in oat
bran. Beta glucan, the sticky
material in oatmeal, lowers
cholesterol, making it a substance consumers may be
interested in.
"There are few chemicals
Dr. Padu Krishnan analyzes corn meal and
that can lower cholesterol,"
ground
whole corn starch to determine the total
Krishnan said. "That inforcarbohydrate content. Eventually, he would like
mation is valuable to Quaker
to develop an NIRS calibration to indicate the
Oats for marketing."
potential ethanol yield of corn.
Kephart's work with calibrations for whole-grain
corn could also affect KrishNIRS analysis showing the potennan's research on distillers spent
tial for ethanol yield from com could
grain (DOGS), a co-product of
be beneficial not only to ethanol proethanol production. Krishnan is studyducers, but also to researchers and
ing the use of DDGS in food. The
manufacturers of DOGS products,
South Dakota Corn Utilization CounKrishnan said.
cil has been a major supporter of that
Many breeders are interested in
research.
using NIRS to measure oils, fatty acids,
and amino acids in various grains or
forages, Kephart said. The South Dakota Agricultural Experiment Station has
funded projects to develop and evaluate NIRS calibrations for several South
Dakota cash crops.
Recognizing the widespread potential uses of the technology, the South
Dakota Crop Improvement Association recently provided $8,600 for a
major upgrade of hardware and software for SDSU's NIRS system. 0
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Dr. Kevin Kephart inserts a sample into the Near-Infrared Reflectance Spectrometer.
The instrument will scan the sample and produce a spectrum diagram indicating its
contents, which will appear on the computer screen behind Kephart.
3

Biostress connection:
Economic advantage
for South Dakota grain
producers

C

ell

E

'O

3:

}
·c
C

CD
-,

0

0

.s::.

a.

Meat snacks are another way
to add value to beef

•

by Dr. Larry Tennyson

eat snacks are the fastest
growing segment of the
entire snack food industry, and
researchers at SDSU are lending a
hand in developing meat snack products to help satisfy that demand.
According to Dr. Bill Costello, Distinguished Professor in the Department of Animal and Range Sciences,
meat snacks include items such as
jerky, pepperoni, and meat sticks
which feature meat by itself. Meat
snacks also include products in which
meat is but one of several other ingredients. Pizza is an example.
"Another thing about this category
of meat products is that some of them
have the dual ability to serve as either
a snack or a complete entree," he said.
"In our Meats Lab, we've had an
ongoing effort in snack food development," he continued.

M

ack in the 1970s, SDSU meats
researchers worked on
restructuring cheaper cuts of beef into
products that could be sold for a higher price, thus adding value to the carcass. The work was begun by Steve
Sideman who used a salt-and-pressure system to form whole units out
of bits and pieces that otherwise
would go into hamburger, stew meat,
or even be wasted. Sideman used
both ground and flaked pieces of
meat to produce steak-like products
that had meat-type texture, cutability,
and mouth feel. These could be sold
for slightly less than regular steaks
and used for barbecuing by consumers who otherwise might select
hamburger or brats.

B

Mary, daughter of Duane and Michelle Hanson, Brookings, S.D., takes a bite of a
stick of beef jerky, a sample of the fastest growing segment of the entire snack food
industry. She found its saltiness appealing. The SDSU Meats Lab continues valueadded projects which began in the 1970s.
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Kevin Jones then picked up this
line of research and developed
flaked, formed, and frozen steak-type
products that were made out of the
chuck and other cheaper carcass cuts.
"This research yielded popular
products that lend themselves to the
need for single-portion products and
meat snacks for consumers on-thego," Costello said. "Their only drawback was that they were limited to an
at-home type of snack or entree."

Jerky, pepperoni, beef sticks,
and other dry sausages are
products that have several advantages as meat-type snack foods,
Costello continued. First, they can be
sold and consumed where the people
are: convenience stores, gas stations,
and even vending machines. Second,
they a~e shelf-stable because they are
low-moisture, fermented-type products with a low pH that protects them
from bacterial regrowth.
Costello explained that such products go through a fermentation process
that gives them their taste and acid
''bite." The process is similar to making
sourdough bread in some respects.
The starter culture is added to the
meat mix and held at incubation ternperature. The culture grows and consumes the carbohydrates in the inoculant or spicing mixture. This produces
acid which brings down the pH rapidly, and the meat mix become so acidic
that bacteria-including the bacteria
in the inoculant itself-can't live in it.
"Basically, it's the same kind of
process as putting pigs knuckles in a
low pH, acidic medium like vinegar,"
he said. "The few remaining bacteria
are controlled by putting them in an
airless container or a vacuum pack.
This works because these bacteria are
aerobic, meaning they need oxygen
to grow.
"So, with these methods, one can
get up to a year's worth of shelf stability in a meat-type snack. There
may eventually be a slight amount of
fat oxidation, but even this taste is
hidden as part of the tangy flavor
already in the product."

N

ew meat snacks such as kippered beef steak are coming
onto the market all the time, according to the meat specialist. One new
type of meat stick developed in the
SDSU meat lab is a pemmican type
product made of bison meat and
cranberries.
Costello said this new product;
called "Bisonberry," is patterned after
another meat snack. Native Arnericans would dry bison meat then
pound it into a powdery substance.
This would be mixed with dried and
pounded native fruits and carried in .
a pouch as an emergency ration
when fresh meat was not available.

"[The snack food industry]
just goes to show the
virtually limitless versatility
of a product like beef."
-Pat Adrian
South Dakota Beef
Industry Council

"Our research work on this product was done by three of our Ph.D.
graduate students, and they tried several other kinds of dried fruits
besides cranberries and severaf other
kinds of meat besides bison. They
found many other acceptable combinations.
"The Bisonberry concept was initiated by Dakota Bison, a producer
group, with contracts in commercial
fruit product processing. SDSU trials
resulted in cranberries emerging as
the fruit of choice for the snack stick,
which now is in commercial production in a Sturgis, S.D., meat processing plant," said Costello.

5

The product is currently available
in western South Dakota, and Dakota
Bison plans to initiate national distribution. Hiking and camping enthusiasts have been identified as one
potential market for this new snack
product.
Yet another development is strictly
technological. Costello said at least
one snack food manufacturer is
developing a vending machine that
can cook and serve a hot snack food
such as french fried potatoe~.
"Taking this a step further, one
could possibly market a far greater
array of meat snacks or even a full
meat cut such as a small steak.
"The meat snack business is
expanding fast, and it has the potential to influence the price producers
get for their raw product," he coneluded.

c

ostello's thoughts are echoed
by Pat Adrian, executive vice
president of the South Dakota Beef
Industry Council. "The role of the .
beef industry in the snack food industry is just one of many contributions
the beef animal makes to American
society. It jusr goes to show the virtually limitless versatility of a product
like beef. We look for ever greater
expansion of this facet of the food
market, and we also expect to see
increased use of meat of all types as
an ingredient in other food products.
"People have such busy lifestyles
today that producers and consumers
alike will benefit from any convenience we can build into the handling
and storage of food. We need to
make full use of the research capabilities of our own state university to
meet these needs." 0

Biostress connection:
Value-added strategy
contributing to a healthier
South Dakota economy

Tailoring a grain
marketing plan for
highest revenue
by Dr. Larry Tennyson

oes one grain marketing stratD
egy work better than another?
According to Dr. Bashir Qasmi,
agricultural economist at SDSU, grain
prices have a seasonal pattern which,
to some extent, varies from year to
year and from location to location.
Because grain prices generally peak
prior to harvest, strategies for preharvest sales of grain are important to
consider.

Outcomes from these pre-harvest
marketing strategies, however, do
vary for different locations because of
yield and local cash price.
"What farmers need is a marketing
strategy that will give the highest possible net revenue with the least possible variability. Often, the strategy with
the highest net revenue is not the one
with the least variability, so one has to
consider some tradeoffs," he said.

asmi said the choice of a marketing strategy depends not
only on current economic conditions, •
but also on the data that is specific to
a given farm or producer. Location of
the farm is but one of the primary
things that must be considered," he
said.
The reason? A successful marketing scheme developed for a commodity such as Michigan com isn't necessarily appropriate for marketing com
in South Dakota or Iowa.
"Likewise, we found that a marketing plan that works in northeastern
South Dakota isn't necessarily the
plan of choice in southeastern South
Dakota," he said. "In fact, a given · ·
strategy may not even be transplantable from one neighboring farm
to another."
What is universally true, however,
.is.that farmers spend far too little
time developing and "tweaking" their
marketing plans.
Qasmi said as many as 95 percent
of all farmers operate year-to-year by

Q
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Dakota and from neighbor to neighbor. The highest and yet
most stable income is not achieved without a flexible plah that
can cover most contingencies.

In March, Bancroft Terminal, Inc. Bancroft, S.D., loads corn
bound for the West Coast and eventually the Far East. The
best farm marketing strategies vary by location in South
6
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either selling their crop on the cash
m~:ket at harvest time or by binning it.
Apparently, many sell their crop
~hen they need the money or bin it
simply because they have bins to put
it in."

o is selling on the cash market
the best strategy for a farmer
who doesn't want to spend the time
following the markets, and who simply wants a single marketing plan to
follow year in and year out without
adjustments to current conditions?
9asmi decided to find out by computmg what might have been
achieved with the use of four possible
pre-harvest marketing strategies over
the period from 1970 to 1991 and
then comparing those results to selling on the cash market at harvest
time.
He selected two basic crops for the
study: wheat and corn. He then
selected two areas of the state for
eac? crop and used three likely time
penods for initiating the pre-harvest
marketing strategies.
For com, the time periods for preharvest marketing were "pre-planting "
•
or the last Thursday of February;
'
"planting time," or the third Thursday
of May; and "pollination time," or the
first Thursday of July.
For spring wheat, the times were
"pre-planting," or the second Thursday of April; "planting," or the second
Thursday of May; and "heading time "
or the third Thursday of June.
'
Selected marketing strategies were
hedging through the sale of a futures
contract, buying a put option at a
strike price nearest to the current
futures contract price, a combination
of hedging and buying a call option at
the strike price nearest to the current
futures contract price, and buying a
put option at the strike price nearest to
the futures price and selling calls one
strike price above the futures price.
These, in order, are commonly
called hedging, a put purchase, a synthetic put, and a fence, Qasmi
explained.
~ The goal was to find which strategy gave the least variable income and
also the most income on a year-toyear basis.

S

'What farmers need is a
marketing strategy that will
give the highest possible
net revenue with the least
possible variability."
-Dr. Bashir Qasmi
Economics, SDSU

or corn in northeastern South
Dakota, the least revenue variability would have come from the use
of a July hedge or a May or July put
purchase. These also would have been
the best strategies for both overall
revenue and least variability. The
highest average net revenue would
have been achieved by using a July
fence, however.
The eye-opener was that these
strategies wouldn't have produced the
same results if used in southeastern
South Dakota. There, cash sales produced the least variability in revenue
from year to year, and the greatest
amount of revenue would have come
from the use of a July fence. Best
overall strategies would have been to
use July hedging and put purchase or
a May put purchase.
Similar differences were found for
wheat between central and north-central South Dakota iocations.
"All this points out that farmers
need to get more involved in understanding marketing techniques and
spend more time in developing and
monitoring a marketing plan based on
factors that are unique to their own
operations.
"Before planting, farmers need to
analyze their data-including their
own yield history, the local basis, the
futures market, and other factors to see
what kind of alternatives are available
to them. Then they need to talk to their
local elevator operator, their Extension
agent, and any marketing experts they
can access-and finally come to a
clear-cut marketing plan.

F
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"This plan should provide for contingencies that go beyond the most
likely scenario-such as bad weather
unlikely price movement, and so on. '
"And, once the plan is developed,
the farmer should then be ready to
modify it as conditions unfold "
'
Qasmi said.
asmi presently is working on a
2-year project to survey all
South Dakota elevators. This is being
funded jointly by the South Dakota
Agricultural Experiment Station and
South Dakota commodity groups
including the Wheat Commission, the
Corn Utilization Council, the Soybean
Research and Promotion Council and
the Oilseed Council.
'
Among other questions being asked
of elevator managers is what kind of
marketing alternatives they offer to
farmers. Many elevators also offer
marketing alternatives like forward
contract and minimum price contracts, so farmers don't necessarily
have to go to the Chicago Board of
Trade to implement their marketing
plans.
"The bottom line is we simply need
more information collection, more
research on S-outh Dakota marketing
c?nditions, and more overall emphasis on marketing our South Dakota
agricultural commodities," the economist said.
Executive Director Randy Englund
of the South Dakota Wheat Commission points out that these needs are
especially critical in light of our transition to a farm program that eliminates deficiency payments and other
features that were considered to be a
type of safety net for family farmers.
"Overall, this means farmers will
have to become more astute in the
market, because Congress has indicated that the bulk of their income must
now come from that market "
'
Englund emphasized. O
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Biostress connection:
Improved economic health
of South Dakota's
farmers and ranchers

South Dakota banks in good shape
and ready to serve ag
by Dr. Larry Tennyson

ne of the major inputs for a
successful farming or ranching
enterprise in South Dakota is borrowed
capital, and commercial banks are the
major source for most operators.
South Dakota has just completed a
7-year business cycle that has featured
major changes in banking regulations
and interest rates. How have these and
other conditions affected South Dakota
banks? And what are the implications
for the important role banking plays in
the economy of this state's number-one
industry, agriculture?
These and other questions were
addressed by Dr. Charles Lamberton's
recent study of the general economic

0

health of the state's commercial banks
as of the end of 1994.
amberton, an SDSU economist,
used five categories of banks
grouped according to their total assets
and looked at what happened to bank
profits as measured by return on assets
and return on equity. He eliminated
data on a few of the largest banks
because their size tended to distort the
overall banking performance indicators
for local banks. Remaining banks
ranged from less than $15 million in
total assets to as high as $375 million.
The survey covered banking conditions over a business cycle lasting

L
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from 1988 to 1994, and the results
showed a thriving but rapidly changing banking industry, Lamberton said.
The study revealed great changes
in asset categories over the period.
The number of banks in the smallest
category of assets fell from 28 in 1988
to only 17 in 1994. Meanwhile, the
number of banks in the largest asset
category in the study rose from nine
in 1988 to 21,in 1994.
"Overall, we lost only eight banks
from 1988 to 1994," he explained.
"The decreases among the smaller
banks were mainly due to their movement from smaller to larger asset categories, not to an actual loss of banks.

t)

Kevin Tetzlaff, ag loan officer at First
National Bank in Brookings, S.D. , and a
~ farmer discuss his assets and debts. An
• SDSU study found that small-town banks
are in good economic health and tend to
be even more efficient than larger banks.

"There may continue to be some
mergers and takeovers related to
banking industry deregulation and
other changes-and we are going to
see fewer but larger banking systems
in the future-but this isn't necessarily a sign of weakness or instability
among smaller banks," the economist
continued.
hat mostly accounted for the
change in asset categories
was increased profits from higher
interest credit cards and other uncollateralized consumer loans, said Lamberton. _
"We found that bank profits
increased substantially over this period, but the greater share of the
improvement occurred among the
larger banks with assets of more than
$100 million. This mainly reflects the
influence of the credit card business .
among the larger banks," he said.
"Smaller banks also got into the
credit card business during the period, but, as a result, they didn't stay
small very long."
Credit card share of lending ranged
from 5-7 percent among smaller
banks to as high as 27 percent among
larger banks, according to the study.

W
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maller banks mainly had a
return on equity that held
S
steady over the cycle, but many ended
up with as much as 70 percent of
their loan portfolio focused in just one
industry-agriculture. Ordinarily, this
lack of diversification would represent
an unacceptably large amount of risk
for the smaller banks, but many have
obtained FmHA loan guarantees ranging to 85 percent as a hedge against
• ~ the risks they'd ordinarily face from
~ one or more consecutive years of poor
returns or failed crops among their ag
borrowers.

1988, but dramatically so among largOthers have reduced their risk by
limiting the size of their loan portfolio er banks despite the movement
as a share of assets and diversifying
toward credit cards.
Another indication was that banks
into government securities and simiwith under $100 million in assets
lar investments.
have maintained a relatively constant
Loan portfolio percentages in real
estate and farm land ranged from the · share of commercial and industrial
·1ow to the high 20s, depending on the lending over this period. Among
size of the bank. The study found that banks of less than $40 million in
real estate loans play a greater role in assets, 17-20 percent of their lending
is in commercial and industrial loans.
larger banks than in smaller banks. ·
This is a good sign, according to LamThe study also revealed that farm
berton, and it indicates a fairly
land lending has become an even
larger factor in the loan portfolios of
healthy pace in business activity in
smaller banks over this period, having these small towns.
"Loans may be a bit hardet to
gone from 7-8 percent to 12-13 percent at present.
obtain in isolated cases where a bank
isn't very diversified, but, overall, our
banks are in good shape and are able
to do a good job of serving agriculture," Lamberton concluded.

"... we know our customers
personally and have a
long-term ·relationship with
them. That minimizes

some of the risk."
-Nick Feller
First National Bank
Philip, S.D.

ank profits generally rose from
about 11-12 percent in 1988
to 18-19 percent in 1994. However,
most of the increa~e was due to a virtual doubling of profits among the
banks with assets greater than $100
million. This again was due to credit
card activity.
"Surprisingly, smaller banks.are
more efficient than larger ones as
reflected in non-interest expenses,"
Lamberton said. "The reason is that
larger b,:mks are more involved with
credit cards, which are more labor
intensive per dollar of assets."
Lamberton's study also uncovered
some indications of general economic
health in the state. Loan loss during
the 7-year period has trended downward among banks of all sizes since

B
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ick Feller, an officer in the
First National Bank at Philip,
S.D., said his bank has been conservative about issuing credit cards,
because they basically represent an
unsecured debt. "Of course, we know
our customers personally and have a
long-term relationship with them.
That minimizes some of the risk."
"Making ag loans is· risky enough,"
he explained. "Of course, the vast
majority of our ag loans were in very
good shape until cattle prices fell.
Since then, we are seeing an occasional loan loss, but this just means
both the bank and the borrowers need
t9 be a bit more cons~rvative when
these cattle are bringing $100-150
per head less. When calves get down
there where they are bringing 65
·
cents at a time when a new pickup
costs $30,000, something has to give.
"Making a loan to an operator
under the wrong circumstances isn't
doing him any favor. You're just getting him into trouble," Feller said. 0

N

Biostress connection:
Economic health
of agriculture

Bringing
South Dakota
State University
to you
photos by Tom Bare

A blend of traditional and cutting edge communications
methods brings Ag Experiment Station research results
to South Dakotans. Time-honored information delivery
systems like publications (top right) are available at
meetings, conferences, and in every county Extension
office. Field days (right) allow producers to see test
results first hand at SDSU research farms across the
state. Additional avenues of information distribution,
such as Internet publishing (above), are making the
latest material even more accessible. The College of
Agriculture and Biological Sciences provides a World
Wide Web homepage which contains links to other
valuable Web resources in SDSU research labs and
across the globe. The ABS page is located at <http://
www.sdstate.edu/-http/http/sdsuinfo/dcolleges/collagbio.html > .

10

Recent years have seen dramatic successes
in delivering information through television .
·
Today's Ag (right) is seen by thousands of
, ~ - eople in South Dakota and neighboring
. ,states every week on commercial TV
stations. South Dakota Public Broadcasting
has been the home of Garden Line and
Midwest Market Analysis, both of which are
very popular and valuable to South
Dakotans. Other programs, including the
Cattlemen's Satellite Shortcourse, have been
delivered through satellite facilities, such as
this SDSU satellite antenna in Pennington
County (below).

•

Newspapers and rural tabloids (above) contain a great many stories that are
based on Experiment Station research. Thousands of South Dakotans find
the latest research news delivered right to their mailbox in their local paper.
Although te_
c hnology allows more information to reach more people than ever
before, it has not replaced the one-on-one contact between subject experts
and people in need of information. Whether it's a county agent and farmer
talking over the hood of a pickup (above, center), or an Extension specialist in
a dairy barn, (above, right) or a 4-H leader teaching children to use computers
to access more information (right), face-to-face contact remains a vital
method of information delivery.
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Study seeks best rotations
and tillage methods for
southeast South·Dakota

•

by Jerry Leslie

outheast South Dakota farmers
will go into the 21st century
armed with increased knowledge
about the best crop and tillage combinations for their part of the state.
Thanks to an SDSU study in
progress, they will know whether they
can make as much money working
other crops into their com and soybeans
rotations and also which tillage practices work the best over the long haul.
They also should know if the
money they are putting into fertilizer
and herbicide, their labor, and the
machinery for intensive crop production are worth it.
These are the aims of a long-term
study entering its sixth year at the
Southeast South Dakota Experiment
Farm near Beresford. Something new
has been added to the study this
year-an economist.
Dr. Doug Franklin, associate professor of economics, will lend analytical skills to the project led by Bob
Berg~ current farm manager. Berg
took over the study from former manager Dale Sorensen who initiated this
research in 1991.
Five years of data warranted bringing an economist onto the team, in
the opinion of Fred Cholick, director
of the Ag Experiment Station at SDSU
who is financing both the agronomic
and economic sides of the project.
The economist was added to analyze the economic impact of the agronomic data obtained to this point and
to continue with the second 5 years of
the study.
Franklin also will add a new element to the study, surveying farmers
in this area of the ·state to learn what
tillage and rotational practices they
are following.

S

•
Bob Berg, manager of the Southeast Experiment Farm near Beresford, S.D., leads
a tour of the farm's rotations. While farmers in the area tena to use only cornsoybean rotations; this study includes small grains and other legumes to assess
their profit potential. The large size of the plots in the 10-year project gives farmers a
better handle on how the rotation would transfer to their growing systems.

When completed, the study should
answer some of the following questions:
• Will working a legume or a small
grain into the rotation pay for itself
when grown in addition to cash crops
like com and soybeans?
• Will the premiums paid for crops
raised on "certified acres," also known
as organic or low-input crops, and the
reduced cost of inputs involved in
their production together make up for
the lower yields expected when crops
are grown without commercial pesticides or fertilizers?
12

• Will a diverse rotation yield more
long-term profits by breaking up weed
and other pest cycles?
• Does a tillage system-conventional, no-till, or ridge-till-affect
profits from any one of the rotations
under examination? What about soil
tilth, moisture, and organic matter?
The study will have its limitations.
It will not predict prices. Franklin will
use average prevailing prices, indexed •
for inflation.
It won't tell farmers which years to
switch from one practice to another. It

won't measure potential of new crops
or crops not included in the rotations.

•.s

orensen, who now works in the
home office of DeKalb Plant
Genetics in DeKalb, Ill., said, "I started the rotational study to establish
larger size plots so farmers could put
their arms around something and
understand it better than the small
plot research.
"Then we looked at each of the
treatments independently, the way an
operator would think and progress
through a growing season and handle
his or her growing system with each
of the tillage system and crop rotation
system combinations.
"Each system has separate fertilizer
needs, separate chemical needs. So .
everything was done according to that
management system, as you would
need to do it if you were farming."

•

"I started the rotational study
to establish larger size plots
so farmers could put their
arms around something and
understand it better than the
small plot research. "
-Dale Sorensen
Former Manager,
Southeast Experiment Farm

•

His ultimate goal was to "show that
you could have success with any of
the systems available in 1991 when
we started the study. But I was leaning toward learning which was going
to be the most profitable for a southeast South Dakota producer-no-till,
ridge-till, or minimum-till system."
Berg, who has continued the rotational studies since 1993, said that
area farmers as well as the shareholdrs ask about the study throughout
the year.
A progress report is made every
year at the research farm's annual

meeting. The research also was summarized at Extension crops clinics.
And a report was made before the
American Society of Agronomy.
The rotational plots are also a regular feature for hundreds of tour-goers
riding the hayracks during spring and
summer field days, and the data are
published in the farm's annual
progress report, according to Berg.
eil Hoogestraat, Chancellor
farmer and member of the
board, said his farm is basically a comsoybean rotation, with occasional corncom and soybean-soybean. "Personally,
alfalfa and small grain don't fit into my
operation, because I don't have livestock." Hoogestraat's tillage is mostly
chisel-plowing, with a little no-till
mixed in. He believes the tillage portion
of the study is important to him.
If the study showed a higher profit
potential for a djfferent rotation, tillage
system, or input level, he would take
notice. "No doubt, a guy would have to
look at that, especially with the new
farm bill, with freedom finally to do
some changing," Hoogestraat said.
Hoogestraat observed that most of
his neighbors also use a com-soybean
rotation. "Some with livestock who
want some alfalfa or need some straw
will rotate alfalfa and oats into their
system, usually following corn."
Dean Knutson, a Centerville farmer
and treasurer of the Southeast Experiment Farm, said he uses largely a
com-soybean rotatiqn with conventional tillage utilizing chisel plow.
"We include a few acres of oats,
underseeded with sweet clover. We
take the oats off as a grain crop and
bale the straw and let the sweet
clover grow up the next spring. When
it is about a foot tall we plow it under
for a green manure crop."
But this is done only on small, oddshaped fields that are more convenient
to work that way, Knutson said.
"We tend to use reduced tillage.
Any more, reduced tillage is the_conventional way to farm. We don't
moldboard plow. The rotation we
have going with com and beans we're
very comfortable with, and we're not
looking for alternatives. We never
grow continuous corn or soybeans."
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Soybeans no-tilled into corn stubble are
treated as they would be on a local
farm-with the fertilizer and chemical
needs the management system requires.
The study also includes minimum tillthe "conventional" till most commonly
practiced in the area, and ridge till. ·

Knutson said he thinks this simple
rotation he and most of his neighbors
use does break up insect and disease
cycles.
The Southeast Experiment Farm is
managed for the farmer-shareholder
board by an SDSU manager from the
Agricultural Experiment Station.
This rotational study, like the rest
of the SDSU work at the farm, is a
part of the on-going effort aimed at
providing research-based information
to solve problems and achieve farm
enterprises that are more productive
and profitable. 0

Biostress connection:

Economic health through
improved resource
management

Early mechanical treatments tended to go
deep, as in these 1948 ripper-created
furrows in Fall River County. At about 12
inches the ripper had broken through the •
claypan to increase water penetration.
The location is 8 miles north and 2 miles
east of Ardmore, S.D.

J

fragile, clayey soils out of our streams
and rivers. It's still not too late to
arrest soil movement."
hich machine to use to rough
up tbe soil surface is up to the
ingenuity of the rancher, Gartner said.
LeRoy Harrington, Piedmont, S.D.,
area rancher, built his own furrower,
as many landowners do. "I have doubled grass production in a lot of cases,
and improved it in all cases," Harrington said.
"I took apart an old horse-drawn
lister, modified it, and put a hydraulic
cylinder and a hitch on it that let me
pull it with a 45-hp tractor."
The furrower digs 4 inches deep
and has a 14-inch wide bottom with
just over 30 inches between edges of •
the furrows.
"It gives me rows of micro
snowfences," Harrington said. "They
stop the snow, they stop the water.
The only thing that would improve
them would be if they were crossways
to the wind, but of course contours
don't always run that way.
"Rough riding in the pickup," he
commented.
"But that's good. If you get
bounced around for 20 years or more,
you know the furrows are still under
the grass, and if there are furrows,
there's more water in the soil."
Harrington began mechanical
improvement in 1978. Improving
grasslands runs in the family; his
father furrowed in the late 1950s and
early 1960s.
Harrington scratched up anywhere
from a couple of acres to 20 acres
each year, reaching a peak of 40 acres
one year, and trying a variety of
implements until he settled on his
present equipment. He does not seed, .
knowing the western wheatgrass, gramas, and buffalograss will spread into
the roughed strips.

W

Rough soil surface
can double forage yield
by Mary Brashier

, , Now that we've had our wet
years, we can expect a dry
cycle. To hold moisture, we'll need all
the surface roughness-all the bumpy
pastures and fields-that we can tolerate," said Dr. Bob Gartner, range
scientist at the West River Ag
Research and Extension Center, Rapid
City, S.D.
"Surface roughness can take two
forms. Conservative grazing management over time leaves standing vegetation of variable height. With
mechanical range treatments, the surface soil itself is altered," he added.
"Once ranchers find out that some
of their neighbors are still doubling
their forage production with furrows-one of the mechanical treatments-that are 10, 20, or 30 years
old, they will be interested in creating
surface roughness themselves."

Over 30 years experience has convinced Gartner of the value of mechanical treatments to improve range and
ranch efficiency. They are "the most
consistent range improvements a
rancher can make to assure quantity
and quality of forage for livestock."
Mechanical treatments also conserve both soil and moisture, he
added. And water held in furrows
leaches salts downward, producing a
more favorable rooting zone for plants.
Surface roughness is the key to
greater and more stable forage yields
on most West River soils. When created by furrowing and/ or ripping,
roughness keeps snow and rainfall on
the land to infiltrate where it falls,
instead of running off to gullies or
road ditches, Gartner said. "I've been
saying for decades that contour furrows and terraces would keep our
14

"

artner's tests at the Harrington ranch showed that soil
water in the upper 3 feet of the soil
profile was consistently higher on
mechanically treated plots.
Harrington is "doing it right," commented Gartner. "He doesn't have
much money invested and he can
count on high-quality forage where he
used to have sparsely vegetated and
large slickspots. He does the furrowing whenever he has the time and he
keeps at it."
Mechanical treatments can be
applied during a dry spell, Gartner
said. Horsepower needs will rise, but
furrows are probably more valuable
in a dry cycle.
Some landowners may not be able
to get by with 4-inch furrows , Gartner
added. "Sites are so variable across
the country that we can't come up
with one_set of specs on optimum furrow width, depth, and spacing."

G
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he most costly mechanical
treatment in South Dakota that
Gartner knows of took place on the
Antelope Range and Livestock ·
Research Station in 1973. Parts of the
study area were "deep-plowed" to 2
feet in depth.
In 1995, 22 years later, total vegetation and perennial grass production

T
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restricts root growth. Ripping 01
plowing breaks up this soil layer.
" If you get bounced around
Breaking up sod to that extent also
called
for disking, fallowing, seeding,
for 20 years or more, you
fertilizer, and deferment for several
know the furrows are still
· years. SDSU range economist Dr.
under the grass, and if
Marty Beutler estimated total costs of
the operation were about $125 per
there are furrows, there's
acre and that the initial cost was
more water in the soil."
recovered in 9 years.
The depth of plowing contributed
-LeRoy Harrington
significantly to the lush growth, GartRancher, Piedmont, S.D.
ner said. "But it isn't practical to
impose such severe treatments when
you can expect to double production
with a lot less work."
The Natural Resources Conservawere 7 and 10 times greater than on
tion Service offers cost sharing for
areas left unplowed. Cumulative rain- approved practices. "That makes
fall infiltration was about 4.8 times
treatments look even better."
greater into the soils of the deepGeneralizing that forage producplowed area.
tion doubles from 700 to 1,400 lb per
To achieve the 2-foot depth, the
acre, Gartner said, the change would
Agricultural Research Service, Manbe from from 34 acres per cow per
dan, N.D., borrowed construction
year to 17. "Make a quick comparison
equipment-a crawler tractor and a
with the cost of purchasing or leasing
deep moldboard plow-to break up
additional pasture. At the least, that
the claypan below the soil surface.
will partially tell whether mechanical
"Their intent was to totally reconimprovement would pay for you."
struct the soil," Gartner said.
Individuality of sites, slopes, ·
Claypan is a compact soil layer that machinery, and ranchers prohibits
severely restricts the rate of water
him from quoting any precise figures,
infiltration. Precipitation tends to run
Gartner said.
off. The "tightness" of claypans also
ut some things are not in question, he concluded.
"Nearly half of the rangeland in
South Dakota has a form of claypan.
We get less than 20 inches of precipitation in West River, and only 45 percent of that soaks in on claypan range
sites. We need every drop of water,
every flake of snow. Capturing snow
in winter is just as important as preventing runoff from summer thunderstorms," he said.
"Surface roughness is the key. Keep
that moisture, raise the yield, lengthen the season of green forage ." 0
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A lo~g-time advocate of mechanic~! treat:.nents , Bob Gartner, SDSU range scientist, at
left, monitored the increased soil moisture on furrowed sites and led tours at the LeRoy
Harrington Ranch in Meade County. Treatments always increased grass production ,
doubling it in many cases, Harrington says.
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Biostress connection:
Increased
grass production

'Skinny cow disease' poses on-going •
problem for cattle industry
by Mary Brashier

''Skinny

cow disease" is what
some farmers and stockmen call Johne's (yoe-nee's) disease.
"By the time the cow becomes
noticeably skinny she will have had
diarrhea long enough and shed
enough bacteria to have infected
every calf in the herd," said Dr. Darrell Johnson of SDSU's Animal Disease Research and Diagnostic Laboratory (ADRDL). "We've ignored
. Johne's for far too many years. We
have no idea how much income we've
lost over time to the disease.
"There's no cure for Johne's. All you
can do is try to keep it out of the herd.
If testing shows it's already there, cull
out the positives and keep the calves
from contact with infected cows."
Dr. Larry Caster, Clark, S.D., veterinarian, agreed but warned, "Send
any positive animals to slaughter. Do

"Do your part to stop the
spread, kill your own snakes,
don't sell those cows to your
neighbor."
-Dr. Larry Caster
Veterinarian, Clark, S.D.

your part to stop the spread, kill your
own snakes, don't sell those cows to
your neighbor."
eterinarians find Johne's in
V
South Dakota but have no
inkling as to its prevalence. Surveys
by the National Animal Disease Lab
in Ames, Iowa, show a range from 2
16

to 18 percent in other states. The disease also affects other ruminantssheep, deer, and some exotic species.
Studies from other states indicate
an average 15 percent drop in milk
production for infected cows, Johnson said. A third of Wisconsin herds
tested positive for the disease. Another study reported an annual economic
loss in excess of $7,500 per 100 head.
ohnson believes that the number of herds with Johne's and
J
the· numbers of infected cattle within
herds are increasing.
Yet Johne's hasn't reached the levels in South Dakota that it has in
some other parts of the country.
Caster agreed. "I run across
Johne's a lot more than I ever expected, especially in stressed cows," Caster said. "Partly it's because I'm look-

I'
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New calves are most vulnerable to
Johne's disease, says Dr. Darrell
Johnson, SDSU veterinarian. They
commonly do not show positive signs of
the disease until 3 to 5 years of age.

ing for it now. Partly it's because we
have more and better lab tests available to confirm the disease."
"We may have a 'dilution factor' in
South Dakota, not so many cattle
crowded into small areas. So Johne's
doesn't spread like it does back east,"
Caster added.
"That could change real fast-in the
space of time it takes to haul one positive cow from one farm to the next."
And that, Johnson confirmed, is
one of the worrisome things about
Johne's. He cited a sale of an infected
herd in Connecticut. Sold at public
auction, 95 potentially infected cattle
were shipped to unsuspecting farmers
in eight different states.

.

ohne's disease, caused by the
bacterium Mycobacterium
J
aratuberculosis, is almost always
introduced by an infected replacement animal from another herd,
Johnson said. It is so secretive that
visible signs may not show in an animal for 5 years.
Even in the lab, the organism grows
so slowly that 12 to 16 weeks pass,

even under ideal conditions, before it
can be identified, said Johnson.
Because the organism hides itself so
well, there simply is no test that can
find it in cattle under 2 years of age.
"It just lies dormant within the
lymphoid tissue and lymph nodes of
the animal's gut," Johnson said.
"Something triggers it to start multiplying as the animal becomes older.
Stress may be a factor. Finally, the
animal sheds the bacteria in fecal
material when it commonly is 3 to 5
years old." ·
he organism is highly infectious
.
among ruminants. There
presently is no scientific evidence that
links it to human disease.
The major route of disease dispersal is contaminated manure, and bacteria can live in fecal material outside
the animal's body for months, even
years.
Newborn calves are most vulnerable.
"It's difficult to keep all fecal contamination away from calves, especially
if the cow is penned for calving or if
feces are passed during labor. If the
cow is carrying Johne's and the udder
is dirty, the calf takes in the bacterium
right along with that first drink of
colostrum," Johnson said.
He added that the bacterium can
also be transmitted to the caif through
the cow's milk, and there is good evi-

T

Controlling Johne's Disease

•

Cows with Johne's can't be cured. But Johne's can be controlled. The
SDSU Animal Disease and Diagnostic Research Laboratory offers this
advice:
1. Keep Johne's out of the herd. "Close" the herd or add only test-negative replacement animals.
2. In dairies, remove the new calf from the cow immediately. Use
colostrum from test-negative cows.
3. Test the entire herd and cull positives. Also cull offspring of a testpositive animal.
4. Follow a strenuous culling program if 3 to 5 percent or more of ·animals test positive. Depending on the operation, this is when control
becomes economical.
5. Keep the premises clean and sanitary.
6. Sell culls to slaughter, not to your neighbor.

17

dence that in some cases it is transferred to the fetus in the uterus. It has
also been isolated from bull semen .
number of tests will diagnose
Johne's, Johnson said. The
never-fail "gold standard" test is the
16-week culture from fecal material.
Quicker but less reliable are an ELISA
blood test, a "DNA gene probe," and
other tests.
Now when Caster sees a scouring
adult cow, he will suspect Johne's disease, along with BVD (bovine viral
diarrhea), salmonellosis, and .internal
parasites. Confirmation of Johne's
comes only from the ADRDL; most
South Dakota veterinarians do not
have the equipment to run the more
sophisticated tests.
If the ADRDL confirms a positive
test for Johne's, it must alert the state
veterinarian and the South Dakota
Animal Industry Board.
"It's reportable, not quarantinable,"
Johnson said.

A

oncem about Johne's is rising
across the country, and a voluntary national certification program
is under discussion.
"The sooner the better," Johnson
said. "Buyers of replacements and
semen want to be assured they won't
be introducing Johne's into their
herds, and sellers of certified Johne's
test-negative stock will be able to ask
a higher price."
. The program is proposed by a task
force of producers, researchers, regulatory officials, and livestock industry
representatives.
"In the ADRDL, we are standardizing our testing procedures with other
diagnostic labs," Johnson said. "Some
of the newer tests, if proven reliable,
will shorten the waiting time for
results. We expect to be an accredited testing laboratory for Johne's."
Johne's disease and "skinny cows"
can no longer be taken for granted,
Johnson said. 0
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Biostrqss connection:
Cattle health and income

David Henning is photographing genes
from E. coli bacteria. After finding no E.
co/i0157:H7 in samples from across the
state, Henning said, ''there's no special
risk here in South Dakota."

Risk of E. coli 0157:H7
in South Dakota beef
is minimal
by Michelle Rook

hen you bite into a big, juicy
hamburger, you may never
give a thought to food safety or to bacteria like Escherichia coli O15 7: H7 hidden to the human eye. Fortunately, in

W

South Dakota your chances of eating
meat contaminated with E. coli are
lower than in other parts of the nation.
Research conducted at SDSU shows
that ground beef and beef cattle in

18

11ti.)
~

South Dakota tested negative for E.
coli 0157:H7. "I think it says that
there's no special risk here in South
Dakota," said Dr. David Henning,
associate professor of Biology/Microbiology and one of the principal
researchers. He said this means the · ,
level of incidence in South Dakota
beef cattle is low at any point in time.
The research came after a string of
food safety incidents on the West
Coast in 1993 involving hamburgers
from the fast food chain, Jack in the
Box. A host of deaths and food-borne
illnesses sent the public reeling and
pointing the finger at livestock producers across the United States.
The research was funded primarily
through a $15,000 grant from the
South Dakota Beef Industry Council.
Pat Adrian, the group's executive
director, said, "We wanted to find out
the situation in South Dakota in
regard to where E. coli might be, if we
had any in the state, or what might be
going on." She said they did not find
any evidence of E.coli (0157:H7), but
they wanted to be prepared to deal
with problems if they occurred.
Henning's group evaluated 140
fecal swabs from slaughter beef animals and 126 ground beef samples
from July through September 1993
and 1994. Henning said during these
months there has been a higher incidence of human illness from E. coli
0157:H7.
The samples were obtained from
four quadrants of the state. Ground
beef samples were purchased at retail
outlets or were received at the Animal
Disease Research and Diagnostic Laboratory at SDSU. Fecal swabs were
gathered from slaughter facilities
inspected by the South Dakota
.
Department of Agriculture's Animal
Industry Board.
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"We're finding that we're doing a lot better job of removing
contamination ... cattle going into the cooler from the slaughter
floor are probably cleaner than they ever have been in the
history of the U.S. cattle industry."
-Dr. James Reagan, National
Cattlemen's Beef Association

he low infection rate of South
Dakota beef cattle is in line
with studies being conducted across
the country. Dr. James Reagan,
National Cattlemen's Beef Association, said the USDA's study of raw
ground beef at retail and processing
outlets showed only three confirmed
positives for E. coli 0157:H? out of
more than 6,500 samples run in
1995. The study identified other E.
coli 0157:H? sources such as goats,
poultry, milk, and drinking water.
The USDA study also indicates that
when contamination happens it's not
on the farm. Henning said fecal
material can be introduced to the
meat anywhere in the food chain and
researchers are also finding that
humans can carry the microorganism.
In March, USDA announced it will
soon require mandatory testing for E.
coli 0157:H? as part of the inspection
process. And Hazard Analysis Critical
Control Points, or HACCP, is also getting closer to being implemented in
federally inspected meat packing
plants.
Reagan said the industry has put
its effort into the development of
intervention systems at the slaughter
plant level. He points to better trimming, plus approved use of steam
vacuuming, organic acid rinse cabinets, and high pressure-higher temperature wash cabinets. "We're finding that ~e're doing. a lo.t better job
of removmg contammatlon. So, basically what I think what we're seeing
now is that the cattle going into the
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through the chain, and that consumers in particular are the last persons who handle the food so they
have to make sure they store it prop. erly and handle it properly..

DSU Extension Fo.o d and
Nutrition Specialist Carol Pitts
agrees that consumers play a big role
in food safety. She said any food that
is high in protein and moisture poses
a risk for food-borne illness because
bacteria favor it for growth. Consumers need to take a Hazard Analysis Critical Control Points (HACCP)
cooler from the slaughter floor are
approach and remember the critical
probably cleaner than they ever have ·
control points listed on the new meat
been in the history of the U.S. cattle
label. "One is personal hygiene in the
industry," commented Reagan.
sense that you always wash your
hands, especially after going to the
he research is good news for
bathroom _because it [E. coli] is a gascattle producers. Henning said
trointestinal bacterium," she said.
good management and the lack of
The second critical control point is
cattle concentration are the reasons
storing food in the appropriate temfor the state's safe beef.
perature zone, refrigerated below 40
Adrian said, "It's always easy to
degrees or heated and kept at a minipoint fingers, but I think the impormum 140 deg_rees, according to Pitts.
tant thing is for people to understand
The third point is adequate cookthat E. coli is not internally in the
ing, especially for ground meat prodmeat. At some point the bacteria get
ucts, because of their large surface
on the meat, and then we have the
area. E.coli 0157:H? can survive
contamination." She said that is why
refrigerator and freezer temperatures.
you can enjoy a steak and not .have to
Ground beef must be cooked to an
worry about its internal temperature;
internal temperature of at least 160
whereas, ground beef demands a
degrees Fahrenheit.
higher degree of <loneness because
High risk groups such as the
there is a chance that contamination
young, the elderly, or those who are
can be mixed into it.
already ill need to heighten their
E. coli 0157:H? is one of hundreds
awareness of food safety issues.
of strains present in the environment
Regardless of E. coli concerns, Pitts
but is the one that causes the most
also recommends avoiding cross-contconcern.
amination of raw meat with cooked
SDSU's data were sent on to the
meat on counters or cutting boards.
Center for Disease Control to be
Overall, consumers need not fear
added to their database. Henning said
E. coli 0157:H?, they do need to be
the case numbers reported have
aware of safe food handling pracincreased due to more awareness and
tices. 0
testing.
Although they found no E. coli
0157:H? and only low levels of the
Biostress connection:
other strains, the organisms a~e
Food safety, promoting
always present in the environment.
consumer confidence
Adrian said, "I think the critical thing
continues to be that everybody has to
do the very best they can all the way
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Angela Post, dairy production major from
Volga, S.D., offers ice cream produced in
the SDSU Dairy Sales Bar. Dairy foods
research at SDSU centers on providing
" )
consumers everything they want in milk
products-great taste and texture and
less fat.

body, and texture. The formation of
ice crystals is one of them.
Baer said the problems associated
with fat reduction in ice cream are
being studied in a research project
jointly funded by the South Dakota
Agricultural Experiment Station and
the Minnesota-South Dakota Dairy
Foods Research Center.
Baer is experimenting with the use
of both natural and synthetic emulsifiers in this project. The first chal.;
lenge was to find an accurate way to
measure the size of ice crystals. This
was accomplished by doing the microscopic examination inside the cooler
at -5 degrees Fahrenheit.
"This temperature is uncomfortable
for the researchers, but examining ice
cream under these conditions allows
for precise measurement of the ice
crystals. Working at -5 degrees,
researchers make slides and use the
microscope to actually measure the
size of the crystals as well as count
their number."
The effect of enlarged ice crystals is
readily apparent in ice cream that has
by Dr. Larry Tennyson
been melted and refrozen. This condition is known as heat shock. When ice
crystals in ice cream are thawed, the
onsumers want it both ways.
eveloping products that are
reduced fat, lowfat, and nonwater joins nearby ice crystals, and,
They want reduced fat, lowfat,
and nonfat ice creams, cheeses, and
fat is difficult, because fat plays sever- when refrozen, this produces a greatly
spreads, but they also want them to
al key roles in the desirability of dairy enlarged ice crystal. This, in turn,
leaves a "gritty'' or "gravel-like" mouth
retain all of the desirable characterisproducts, Baer said.
tics of taste, texture, and body that
sensation when the product is eaten.
One problem arising from the
are found in a full-fat product.
removal of a substantial amount of fat
Ice crystals are controlled by emul"For the researcher and the indussifiers which enable the fat globules
from a dairy product is an increase in
try as well, this presents a daunting
and the water to mix. But when the
the protein content of the remaining
challenge," according to Dr. Bob Baer, volume.
fat is removed, the absence of the
SDSU professor of dairy science.
globules allows greater concentration
"Milk protein, by its very nature, is
of the water, and this means larger ice
"That's why we work together in
rubbery and hard," Baer said. "This
explains why we use caseins in makdeveloping procedures that eliminate
crystals.
Another means of controlling ice
such problems."
ing plastics. So, when you increase
crystal size and quantity is the use of
the concentration of milk protein in a
The dairy industry makes substangiven volume of a product like cheese, stabilizer compounds. Stabilizers
tial amounts of funding available
include various types of gums that
you cause it to be more rubbery."
every year to researchers like Baer
serve to absorb water. By binding with
and his colleagues at the SDSU Dairy
Fat removal in a product like ice
cream also creates problems in flavor,
water, they help keep ice crystals small.
Science Department.

Dairy fat reduction
challenges industry
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ment, cream was separated from the milk, homoge.nized, and then recombined with the skim milk.
Making cheese from this
mixture greatly improved
texture of the product,
Mistry said, and the normal type of flavor was
unaffected by the
increased concentration of
protein that resulted from
fat removal.
"Ordinarily, when you
Bob Baer and Vikram Mistry manufacture an experiremove fat, you change
mental 2-percent lowfat ice cream with emulsifiers
the taste of the cheese.
that improve body and texture. Without such treatOne hypothesis is that fat
ments, lowfat ice creams have greater concentramasks tastes of bitterness
tions of water which tend to form large ice crystals in
that occur in the product.
the product.
When you remove the
mask, you can taste the
Work to determine the effect of
bitterness,"
Mistry explained.
various emulsifiers and stabilizers on
"Fat
removal
also diminishes the
taste and texture of ice cream is
saltiness
of
the
cheese.
This is
expected_to continue over the next 3
because
fat
removal
increases
the
years, Baer said.
water content. Increased water content dilutes the saltiness. Cheese only
contains about 1.5-1.8 percent salt, so
"Consumer demand for
it doesn't take much water to dilute
that taste. So, more salt has to be
rflduced fat, lowfat, and
added to make up for this. Fat
. nonfat dairy products
removal creates a tricky situation."
Still another experiment involves the
increases steadily year
use of concentrated buttermilk in
after year. "
improving the texture of lowfat cheese.
Fat globules have a membrane
~ax Gonzenbach
around
them, and this membrane
Valley Queen Cheese,
functions like an emulsifier. When
Milbank, S.D.
butter is made from cream, the fat is
concentrated in th~ product, and the
membranes end up in the leftover
buttermilk.
So, by concentrating those
aer's colleague Dr. Vikram Misand adding them
leftover
membranes
try is pursuing similar research
to
the
milk
used
in
making
cheese,
goals, but with cheeses instead of ice
the
texture
is
greatly
improved.
cream.
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Working primarily with cheddar
cheese, Mistry is focusing on processfog modifications that eliminate or
control the rubber-like texture associated with fat removal. "This is a problem not only because of mouth feel,
but also because cheese is being used
increasingly as a food ingredient."
Removal of fat also affects flavor, so
one SDSU study already has explored
how the flavor and texture of a full-fat
cheese can be achieved with only a
limited amount of fat. In this experi-

ne of the industry leaders that
also wrestles with these problems is Valley Queen Cheese in Milbank, S.D.
According to Max Gonienbach of
that firm, "Consumer demand for
reduced fat, lowfat, and nonfat dairy
products increases steadily year after
year. These products cost more to
produce largely because the fat that is
removed as cream has less market
value. However, consumers are will-
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In the future:
Research may yleld ·
new heahh food
project yet to begiµ is one
in which the SDSU Dairy
Science Department will attempt
to change the nutritional profile of
milk fat to give consumers yet
another important health food.
Scientists already know that
omeg~ 3 fatty acids have many
human health benefits. Omega 3s
occurs naturally in very few ,places,
however. Orte of these js in the fat
found in cold-water ocean fish,
which derive omega 3s by eating
certain algae. The omega 3s then
are stored in the fat of the fish,
and humans acquire these fatty
acids by eating the fish.
SDSU dairy scientists suspect
that if dairy cattle are fed rations
containing omega 3s, milk fat can
be produced that contains these
same fatty a~ids. The result would
be an outstanding breakthrough in
human nutrition. Details of the
study are being put t.o gether.

A

ing to pay the higher cost for producing these lower fat products."
"In working with the market
opportunities of a quality reduced fat
cheese on a daily basis, we have
found that the taste can be made up
by aging the reduced fat cheese for a
longer period. This also enhances
mouth feeL We also restore flavor
through the use of bacteria cultures
and enzymes used in the fermentation
process-so we make good use of laboratory developments like those produced at SDSU." 0

Biostress connection:
Consumer satisfaction
and human health
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\lr~arden
• Line
If you have a problem with
anything green, growing,
creeping or crawling in your
lawn or garden, call the Garden
Line panel for a solution.
The South Dakota State
University Extension Specialists
will answer your questions about
anything from apples to zucchini,
cutworms 'to dandelions . Answers
are only a phone call away:

(605) 688-SDSU
(7378)
Tuesday nights at

9:00 p.m. Central and
8:00 p.m. Mountain time
on South Dakota Public Television

